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Abstract of the contribution: This contribution proposes update of solution 23 to support LDR type exposure.
1. Discussion
1.1 Unified NEF Location Service Exposure 
In the SA2#129 meeting, Solution #23 “Unified NEF Location Service Exposure” was agreed to be basis solution for Key Issue 7: Location service exposure.
The solution enables the NEF to provide a unified exposure of different location services offered by 5GS to a consumer NF or AF. These location services include the GMLC (and LMF) based location solution and the AMF Event Exposure service based location solution. This unified exposure will enable a PLMN operator to offer location services including LIR and LDR type to NFs and AFs.
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Figure 1.1: Unified Location Service Exposure Procedure for a roaming or non-roaming UE
Figure 1.1 shows a unified location service exposure procedure provided by an NEF in an HPLMN for a target UE to a consumer NF in the HPLMN or to a consumer AF outside the HPLMN. The target UE can be roaming or non-roaming.

However, the handling of LDR type is not clearly described in Solution 23, and the following 2 update are proposed.            

1. Update of the 1a procedure for solution 23
Firstly, partial description of 1a procedure for solution 23 is just a “yes or no” question that only indicates NEF supports LDR, but does not give clear description whether LDR request information should be contained in the LCS service request. Therefore, it is reasonable to replace the former description with a much more general one, which would add more information elements in the LCS service request (procedure 1a) to represent request information, such as whether it support LDR request and also some description information about this LDR service, such as triggered event type, calculation resolution it requests, or the period of periodic service request. 
2. Update of the 15b procedure for solution 23
In addition, since the request information of one LDR service request is valid during the whole lifetime of that LDR, the LDR request information shall be stored by the core network for the support of the next same LDR service request executed by LMF. And the function of UDR is to allow NF consumers to retrieve, create, update, subscribe for change notifications, unsubscribe for change notifications and delete data stored in the UDR, so it is practical for LMF to store the request information in the UDR. However, the solution 23 does not indicate how to store LDR request information.

Furthermore, there may be many different LDR service request connections between NEF and AF&NF simultaneously, thus LMF should allocate one reference ID for each specific LDR service request, so that when the subsequent LDR service response message arriving, the AF&NF would know which service request it corresponds to.

To conclude, it is crucial to add clear description to solution 23 procedure 15b for support of LDR service request.
2. Proposal
It is proposed that the clear description are updated to Solution 23
***** BEGIN 1st CHANGE *****
6.23.3
Procedures

6.23.3.1
Unified Location Service Exposure Procedure

Figure 6.23.3.1-1 shows a unified location service exposure procedure provided by an NEF in an HPLMN for a target UE to a consumer NF in the HPLMN or to a consumer AF outside the HPLMN. The target UE can be roaming or non-roaming. The NEF service operations and APIs referenced in Figure 6.23.3.1-1 can be new and could use different names to those shown below for Figure 6.23.3.1-1.

Mobility aspect is handled with existing procedures as defined in TS 23.501 [4] and TS 23.502 [5].
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Figure 6.23.3.1-1: Unified Location Service Exposure Procedure for a roaming or non-roaming UE

1a.
An external AF sends an LCS Service Request to an NEF in the HPLMN for a target UE using an NEF API and includes an identification of the UE (e.g. SUPI or GPSI) and details of the location request such as whether a current or last know location is requested, the location accuracy and response time, and  LDR request information.
1b.
As an alternative to step 1a, a consumer NF in the HPLMN for a target UE invokes an Nnef_ProvideLocation Request service operation towards an NEF in the HPLMN and includes a global identification of the UE (e.g. SUPI or GPSI) and details of the location request as in step 1a.

2.
Based on the service requirements in step 1a or step 1b (e.g. location accuracy, location response time and whether triggered or periodic location is requested) and/or on HPLMN support for GMLC versus AMF based location service, the NEF determines whether to map the location request in step 1a or step 1b to a GMLC based location service or to an AMF based location service. When a GMLC based location service is determined, steps 3-6 are performed and steps 7-14 are omitted. When an AMF based location service is determined, steps 7-14 are performed and steps 3-6 are omitted. NEF takes the potential load to the system, e.g. AMF/UDM load, or GMLC load, into consideration when deciding which location service to use, or whether to reject the request from NF or AF.

3.
When a GMLC based location service is determined in step 2, the NEF invokes an Ngmlc_ProvideLocation Request service operation towards an HGMLC in the HPLMN. The service operation may include all of the information received from the AF or NF in step 1a or 1b.

4.
The HGMLC may first verify UE privacy requirements. If these are satisfied, the HGMLC then obtains one or more locations for the target UE as requested in step 3. The details of how this is done depend on the location solution used by the HGMLC which can employ any of the solutions described in this TR in which a GMLC is used.

5.
The HGMLC invokes an Ngmlc_ProvideLocation Response service operation towards the NEF to confirm the request in step 3 or to return the UE location. Which of these is used depends on the location request in step 3. For example, when a one-time current or last known location was requested in step 3, the HGMLC would return the current or last known location in step 5. When step 3 carries a deferred, periodic or triggered location request, step 5 may just return a confirmation of the request.

6.
Optionally, if a deferred, periodic or triggered location request was sent in step 3, the HGMLC may invoke one or more Ngmlc_LocationEvent Notify service operations towards the NEF, each carrying a notification of some event and possibly a UE location.

7.
When an AMF based location service is determined in step 2, if the NEF needs to verify the target UE privacy requirements (e.g. for a location request from a consumer AF in step 1a), the NEF invokes an Nudm_UEContextManagement_Get Request service operation towards the UDM for the target UE to request the UE privacy requirements and the serving AMF address. Example of the AMF based location solution is that of the AMF event exposure based operation as described below, or the enhanced procedure described in clause 6.23.3.3.

8.
When step 7 was performed, the UDM invokes the Nudm_UEContextManagement_Get Response service operation towards the NEF to return the serving AMF address and UE privacy requirements. The NEF then verifies UE privacy.


NOTE:
The AMF based location service does not support a real time query to the UE to verify UE privacy requirement by the user.

Editor's note:
The assumption in the above note would need to be verified. For example, UE privacy verification by an AMF could be added but would be an extra impact.

9.
The NEF invokes an Namf_EventExposure Subscribe service operation towards the serving AMF for the target UE and indicates whether a one-time UE location is requested or multiple UE locations for some triggering event and includes information on location accuracy (e.g. cell ID or TA granularity or higher accuracy). The NEF sends the Namf_EventExposure Subscribe service operation directly to the serving AMF as shown in Figure 6.23.3.1-1 when the NEF knows the AMF address (e.g. if steps 7 and 8 are performed). Otherwise, the NEF sends the Namf_EventExposure Subscribe service operation to the serving AMF via a UDM as described below for Figure 6.23.3.2-1.

10.
The AMF acknowledges the request in step 9 either directly as shown in Figure 6.23.3.1-1 or via the UDM as shown in Figure 6.23.3.2-1.

11.
If the UE is currently reachable and in CM-IDLE state and if location is requested in step 9 with a cell ID accuracy or higher, the AMF perform a network triggered service request as described in TS 23.502 [5] to place the UE in CM-CONNECTED state.

12.
If the AMF already has the current UE serving cell ID (e.g. following step 11) and the request in step 9 is for a one-time UE location with cell ID (or lower) accuracy and the AMF is able to convert the current serving cell ID into a geodetic location estimate, the AMF obtains the location estimate and proceeds to step 13. Otherwise, the AMF may perform the NG-RAN location reporting procedure defined in clause 4.10 of TS 23.502 [5] to obtain the current or last known UE location from the NG-RAN with a granularity of a cell ID or tracking area. Alternatively (e.g. if higher location accuracy is requested in step 9), the AMF may perform the enhanced NG-RAN location reporting procedure described in Figure 6.23.3.3-1 to obtain a UE location with higher accuracy. For either procedure, the AMF may request additional location reports from the NG-RAN if requested in step 9 for certain trigger events such as a change of cell ID or TA for a UE or entry into or out of an area of interest.

13.
The AMF invokes the Namf_EventExposure Notify service operation towards the NEF to provide the current or last known UE location as obtained at step 12. This service operation is valid for both direct access to the AMF by the NEF and indirect access via the UDM.

14.
Optionally, if additional triggered UE locations are requested in step 9, the AMF may invoke one or more Namf_EventExposure Notify service operation towards the NEF to provide additional UE locations when certain trigger events occur (e.g. such as a UE changing serving cell or a serving TA or entering or leaving an area of interest).

15a, 15b.
The NEF returns the first UE location received at step 5 or step 13 or a confirmation of the location request received at step 5 in the case of a GMLC location service to the consumer AF (step 15a) or consumer NF (step 15b). If LCS service request is LDR type, LDR reference ID will be included in response message, and LMF will store the LDR request information at H-UDR.
16a, 16b.
Optionally, if one or more additional location reports are received at step 6 or step 14, the NEF returns one or more additional locations to the consumer AF (step 16a) or consumer NF (step 16b).

***** End of CHANGE *****
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